A speedy solution for balance and gait analysis: angular velocity measured at the centre of body mass.
Falls are a serious problem for the elderly and others prone to fall. In particular, those over 65 years of age will suffer at least one fall a year and as a result will need cost-intensive medical treatment. Under these circumstances, an optimal clinical pathway should first identify those with a tendency to fall, second, pinpoint the disease-specific deficits in balance control and walking patterns, and third, offer the possibility through focused biofeedback training to reduce the number of falls suffered. This review describes new methods of assessing balance control in both static and dynamic balance conditions and their applications for balance rehabilitation. Technological advances and applied research have shown that body-worn sensors measuring angular velocity (gyroscopes) or the acceleration of the trunk can effectively quantify balance during stance and gait tasks, and can be used to detect potential fallers and discriminate between different balance disorders. Standing on foam support reveals balance deficits regardless of the underlying disease. Disease-specific balance deficits can be characterized by the pattern of trunk movements between various semi-stance and gait tasks. Angular velocity sensors have recently been shown to provide highly relevant information for use as biofeedback, or as an ambulatory device to record balance and gait performance over long periods of time in both clinical and natural living conditions. Angular velocity sensors can provide balance-relevant information directly to the clinician, and provide an important improvement on the complicated and time/cost-intensive techniques of traditional balance measurement systems.